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Hybrid techniques using extra-anatomic bypass of critical aortic branches to enable endovascular treatment of
complex aortic pathology have been previously described. A staged endograft repair of a complex, chronic Stanford
type B aortic dissection with aneurysmal degeneration is reported in a 50-year-old man. The aneurysmal portion of
the dissection extended from the distal arch to both common iliac arteries and was covered with an endograft from
the ascending aorta to both external iliac arteries. Aortic arch branches, visceral, and renal arteries were bypassed
using open technique. The patient had no neurologic complications. This case report illustrates the feasibility of the
hybrid technique in selected high-risk patients when confronted with complex aortic pathology. ( J Vasc Surg 2010;
52:1339-42.)Hybrid techniques using extra-anatomic bypass of crit-
ical aortic branches to enable endovascular repair of both
extensive aortic arch and thoracoabdominal aneurysms
have been previously described.1-3 Separate repairs of tho-
racic and perivisceral abdominal aortic aneurysms have
been reported using these techniques with acceptable out-
comes. Spinal cord ischemia caused by exclusion of the inter-
costal and hypogastric arteries and aortic branch ischemia
despite extra-anatomic bypass are potential complications of
these procedures. This report describes a staged approach to
endovascular exclusion of the aorta from the proximal arch to
the bilateral external iliac arteries for repair of a complex,
extensive chronic Stanford type B aortic dissection.
CASE REPORT
Aneurysmal degeneration of the proximal descending tho-
racic aorta, with a maximum diameter of 7 cm, developed in a
50-year-old man with a 2-year history of chronic type B aortic
dissection. The aneurysmal portion of the dissection extended
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doi:10.1016/j.jvs.2010.06.077to both common iliac arteries. The celiac trunk and the left renal
artery were perfused by the false lumen. The superior mesenteric
artery was dissected to the proximal bifurcation and was per-
fused by both true and false lumens. The right renal artery was
perfused by the true lumen. The infrarenal abdominal aorta
measured 5.3 cm in maximum diameter. The dissection ex-
tended to the common femoral artery on the right and to the
external iliac artery on the left. Both common iliac arteries
measured 4 cm.
His medical history was significant for remote myocardial
infarction, hypertension, cocaine abuse, chronic renal insuffi-
ciency (baseline creatinine, 1.8 mg/dL), left upper extremity
deep venous thrombosis, and partial proctectomy for rectal
carcinoma. The patient experienced persistent chest, back, and
abdominal pain, but did not have laboratory or radiologic
evidence of malperfusion syndrome.
Although an acceptable candidate for open repair, the patient
only consented to endovascular repair. Fenestrations between the
true and false lumens were identified at the left subclavian, visceral
vessels, and infrarenal aortic bifurcation. He was treated initially
with a proximal thoracic endograft (Medtronic Talent, Santa Rosa,
Calif) placed distal to the left carotid artery after carotid-subclavian
bypass (Table). A type IA endoleak was identified on completion
angiography. There was no retrograde dissection.
It was determined that he needed an aortic arch exclusion
procedure to seal the proximal endoleak. Three days later, the
patient underwent proximal extension of the thoracic endograft
with exclusion of the entire aortic arch. An ascending aorta-to-
innominate and left carotid bypass was performed through a me-
dian sternotomy. An abdominal endograft was deployed simulta-
neously to isolate the false lumen in the aneurysmal infrarenal aorta. A
type IB endoleak in the left and right iliac limbs detected on follow-up
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nal iliac limb extensions, which was performed percutaneously in
stages. The hypogastric arteries were not embolized. CTA revealed
persistent perfusionof the false lumen aswell as the celiac and left renal
arteries, through perivisceral fenestrations. The patient remained
symptomatic, with persistent abdominal pain.
Another hybrid procedure was therefore performed to exclude
the descending and perivisceral aorta. Two bifurcated bypass grafts
originating from the left external iliac artery were performed to
revascularize the mesenteric and bilateral renal arteries, followed
by endograft exclusion of the remaining descending thoracic and
abdominal aorta (Fig). Spinal cord protective measures were used,
including cerebral spinal fluid drainage and monitoring of the
lower extremity motor-evoked potentials. No significant change
occurred in spinal cord perfusion pressure after total aortic exclu-
sion. The patient did not have any neurologic sequelae, and his
postoperative recoverywas excellent, with resolution of his abdominal
pain. A CTA 6 months later confirmed complete thrombosis of the
false lumen with a small type II endoleak from the lumbar arteries.
The maximum aneurysm sac diameter remained unchanged.
DISCUSSION
Chronic aortic dissection with aneurysmal degenera-
tion results in complex aortic pathology due to multiple
fenestrations between the true and false lumens and varia-
tion of the origins of critical aortic branches. Multiple
authors have reported treatment of acute and chronic aortic
dissections with endografts, with acceptable short-term
success. Midterm surveillance, however, has revealed that a
significant percentage of thoracic aortas continue to enlarge
Table. Aortic exclusion procedures, devices, and days from
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Thoracic endograft of proximal descending
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and 46
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Medtronic
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EPTFE, Expanded polytetrafluoroethylene.as a result of endotension through persistent fenestrationsthat occur near the visceral branches and provide arterial
flow to critical branches arising from the false lumen.4-6 In
such circumstances, as seen in this case, the long-term
Fig. Three-dimensional reconstruction shows the excluded aorta.
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covered with an endograft along with open extra-anatomic
bypass of critical aortic branches.7,8
Previous reports of hybrid surgical techniques for repair of
aortic arch pathology have been limited to small series and
isolated case reports with acceptable results. Recent meta-
analysis of hybrid treatment of complex aortic arch disease
with supra-aortic debranching procedures revealed a periop-
erative mortality rate of 3% to 20% and an incidence of
temporary or permanent neurologic deficit of 3% to 17%.9
Previous reports of hybrid techniques for repair of thora-
coabdominal perivisceral aortic pathology have been less en-
thusiastic because of the morbidity associated with extra-
anatomic bypass of the visceral and renal vessels. Mortality in
reported series varied from 13% to 23% for hybrid repair of
thoracoabdominal aneurysms.1,2,10-13 In addition, some pa-
tients who underwent the first stage of open visceral revascu-
larization declined to complete the second stage of endovas-
cular aneurysm exclusion. Nevertheless, in selected high-risk
cases, the hybrid techniquesmay be considered advantageous.
Making a decision between hybrid and open repair may occur
more frequently in the future as more patients who have
undergone endovascular repair of aortic dissection are moni-
tored for longer periods of time.
No doubt total endovascular exclusion of the aorta has
not been previously attempted because of the fear of spinal
cord ischemia. The pathophysiology of spinal cord ischemia
during endovascular aortic intervention is complex and mul-
tifactorial. Factors include reduced spinal cord perfusion from
interruption of intercostal and lumbar arteries and decreased
perfusion pressure due to systemic hypotension or elevated
cerebrospinal fluid pressure, or both. Routinemeasures aimed
at reducing cerebrospinal fluid pressure and monitoring sys-
temic perfusionpressuremaymitigate these factors.Neverthe-
less, although routine spinal cord protective measures
prevent significant changes in perfusion pressure, the
intercostal and lumbar arteries are both inevitably inter-
rupted when the native aorta is excluded.
Bockler et al14 have demonstrated retrograde perfusion to
the spinal cord after endoluminal coverage of the thoracic
aorta in a sheep model through an extensive collateral net-
work. An axial network of small arteries in the spinal canal,
perivertebral tissues, and paraspinal muscles that connect with
one another and with the nutrient arteries of the spinal cord
has been well described.15 In addition, the preservation of the
subclavian artery, which supplies proximal inflow to the spinal
cord through the vertebral artery, may be another important
factor in preserving spinal cord perfusion. At this time, there is
no reliable method to assess the adequacy of these collaterals
before endograft exclusion of the thoracic aorta.
The patient’s comorbidities and refusal to consider open
surgical repair left no other option for exclusion of the entire
native aorta. Hypogastric, intercostal, and lumbar arteries,
disruption of which has been identified as an independent risk
factor for development of spinal cord ischemia, were excluded
without consequent paraplegia.16,17 Staged exclusion of the
aorta in this patientmay have allowed recruitment of collateral
arterial flow to perfuse the spinal cord.The complex interplay between the timing of segmental
exclusion of the aorta, recruitment of collateral flow, and
tolerance of the spinal cord to ischemic insults is still incom-
pletely understood. Controversy persists regarding staged vs
simultaneous repair when undertaking hybrid aortic proce-
dures. Proponents of staged repair argue that shorter opera-
tion times and time allowed for stabilization of spinal cord
perfusion may result in lower paraplegia rates.3 Long-term
durability and patency of the procedure, risk of infection, and
end-organ dysfunction after such extensive replacement of the
native aorta with prosthetic endograft material remain un-
known. Although open surgical replacement of the thoraco-
abdominal aorta might have been preferable in retrospect, the
risk of paraplegia, bleeding, and death with open surgery is
significant, making preoperative risk assessment difficult in
some patients.
CONCLUSION
To our knowledge, this is the first case reporting the
exclusion of the entire native aorta and common and internal
iliac arterieswith endograftswithout neurologic complication.
This case report illustrates the feasibility of the hybrid tech-
nique in selected patients with complex aortic pathology.
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